Nitric oxide synthase gene therapy for erectile dysfunction: comparison of plasmid, adenovirus, and adenovirus-transduced myoblast vectors.
Nitric oxide (NO) has been recognized as an important transmitter for genitourinary tract function. This transmitter mediates smooth muscle relaxation and is essential for erection. The objective of our research was to determine whether overexpression of nitric oxide synthase (NOS) in the corpus cavernosum of the penis would correct erectile dysfunction. We introduced the inducible form of the enzyme NOS (iNOS) into the corpus cavernosum of adult (250-300 g) male Sprague-Dawley rats by injecting a solution of plasmid, adenovirus, or adenovirus-transduced myoblast cells (adeno-myoblast) (N = 3-5 each group). We also injected plasmid, adenovirus, and adeno-myoblast encoding the expression of the beta-gatactosidase reporter gene. We noted expression of beta-galactosidase throughout the corpora cavernosum after injection of each of the three solutions. Staining was greatest for adeno-myoblast followed by adenovirus and then plasmid. The basal intracavernous pressure (ICP) of iNOS-treated animals (adenovirus and adenovirus-transduced myoblast) increased to 55 +/- 23 cm H(2)O v 5 +/- 6 H(2)O in naive animals (P = 0.001). Stimulation of the cavernous nerve (15 Hz, 1.5 msec, 10-40 V, 1 min) resulted in a twofold increase in ICP (adenovirus and adeno-myoblast) from the basal level of the iNOS-treated animals. Direct in situ measurement of NO demonstrated release of 1 to 1.3 microM NO in the adeno-myoblast-treated penis. Myoblast-mediated gene therapy was more successful in delivering iNOS into the corpus cavernosum than were the direct adenovirus or plasmid transfection methods. Gene therapy of NOS may open new avenues of treatment for erectile dysfunction. Control of NOS expression would be necessary to prevent priapism.